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(54) Title: PROBIOTICS PRODUCTS CONTAINING LACTIC ACID BACTERIUM 
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(57) Abstract: Probiotics products containing as the active ingredient a lactic acid bacterium belonging to Lactobacillus salivarius 
which is excellent in the ability to adhere to mucosal epithelial cells, proliferation properties and acid-fastness; compositions for 
preventing and/or treating digestive diseases containing the same as the active ingredient; compositions for preventing and/or treating 
urogenital infections containing the same as the active ingredient; and a novel Lactobacillus salivarius strain which is excellent in the 
ability to adhere to mucosal epithelial cells, proliferation properties and acid- fastness. The above-described lactic acid bacterium, the 
probiotics products containing the same as the active ingredient and the compositions for preventing and/or treating digestive diseases 
or urogenital infections can exert a high probiotics function against discharge from the digestive tract or the urogenital organs. 
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f8H& ^iSWS^pJWaWftJft^&S (Sanders ME Huis in't Veld tfr.Antbnie 
van Leeuwenhoekv 76^ s 293-315Hs 199930 0 ZM<DW$%mtztWfo£Xs 

MSCD&EjPg&^o ff 3 ^*) Lactobacillus rhanmosus Wffi. (^Bg61-280 
433^^) N Lactobacillus casei (^P)]/ h t bTTUflS) s Zacfo&a 

cii/us johnsonii Lal$fc (4tlll I P6-315373^j&$!0 > Lactobacillus plantarwn 
299$ (DSM6595) (#5l¥6-501624-t&fg) N Z. plantarum 299v» (DSM9843) 
(^¥11-502703^^) s Lactobacillus salivarius UCC 1#; (NCIMB 40830 
) > Z. salivarius m 118 $fc (NCIMB 40829) (W098/35014) &if<©»tfcj&*7 p 




WO 02/16554 ^BT/JP01/07312 



•"9-U^U^WB21flc (FERM P— 17991) *]&® : tZ>t>(DX&2>o 



WO 02/16554 B T/JP01/073 1 2 

#SPJT-teu ttfflB&t Lt\ ^Lactobacillus rhasmosus GG$t (ATCC5310 
3) (EfHHg61-280433-^S$g) Lactobacillus jobnsonii Laltfc (CNCM 1-1 
225) (#H¥6-315373^») £J3VMfc 0 Cltt & <Z> Wlc«±»b^f teJKft * 
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*»fl|09* h^S^X • # >>XWB1004« (FERM P- 15360) 
W^?* •^U^yWWBZtt* (FEEM P- 17991 )(2W±^»m W| 



tisZ, t h^jl^«Caco2(ATCC HTB-37, Coconnier MH£> : FEMS Microbiol. 
Lett. 110^ 2991^ 1993^), t ^MI»-29 (ATCC HTB-38) N t hflS 
jfcfi*/>JS±j£«ntestine-407 (ATCC CCL-6) % BIMBSHUBO^l/i: LT 
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s t hBMI§MKN45 (JCRB 0254s liJPW^^ : Wk&¥ML 72Ms 487Jfs 1 

998^), nmbmiMo^TfrtLT, thamm¥±&m&%mmo-i-vi- 

KJCRB 0828, nm<b : S#Pj&*m#£8£ISs 31#, 1347Hs 1985^) N b 
h^J^¥±jSSS*Wa-l-N-l(JCIlB 0831s ttlDHjE*, : H*^£& 
#IB»s 45^s 242Ms 19864f)£/8V^o tt»££s Granato£>0#i£ (Appl. E 
nviron. Microbiol. s 65^s 1071Ks 1999^) £ipDT&Wbfco 

Caco2MMJg#l x lOWmLfcfc S <fc ? £s 20% t> ^>JMlfili*£^trDMEMig 
*t (Sigma&SSD 24ftv^ ^7D^l/- pfclmL^&bfco 2Bt3l[eltg 

ife^glb^e>s 37°C V 16B^»Ufeo ^*D7V-h£ft*bfcCaco2£l 
mLOPBST'3|p|i5fe#bfeo £<Di£Ji«fcs MRS broth (DifcoftiO T\ -Bfc*g# 
&s ^®»5xl0 8 {®/mLi:^5«J;atU>M»^^^ (PBSs Bzkl$£ 
ftfiSS) C»»bfc^U«^©»»«Mft»IitTN 37°Cs 30^ 10%C0 2 -f > 
dpa^-^-pgx^f >*a^-h bfco -?©&s Caco2©#M^M©PBS-e3©E 
#bTs tt*bftfro£M@»£bfc&s ^5AMU ^gl^%fflV> 
Ts {tifbfelL^atSc^^^^hbfeo -?®^s *mM<D Lactobacillus sali 
variusizMt S?L^®©Caco2^N©fy-#f4(is Lactobacillus rhawosus GGffi. (A 
TCC53103) s Lactobacillus jobnsonii Laltfc (CNCM 1-1225) s Lactobacillus 
plantaim 299$ (DSM6595) s I. plantarwn 299v$ (DSM9843) MtMcffeot 
h§§ft?L^B0*^ti£^T*)s ^b<SOCfc£5tlgbfco ^-e^iactotee 
Jiius salivarius WlOMmMFLactobacillus salivarius WB21|fcfc)tfWtt# J i^ 
V^£#W?gbfc (^2) o 
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(n=3 O^) 


Lactobacillus salivarius WB1004 


130 


Lactobacillus salivarius WB21 


190 


Lactobacillus salivarius CIP103140 


70 


Lactobacillus salivarius JCM1150 


72 


Lactobacillus salivarius UCC1 


90 • 


Lactobacillus salivarius UCC118 


190 


L&ctobaci I lus rhamnosus GG 


15 


Lactobacillus iohnsonii Lai 


11 


Lactobacillus Daracasei CIP103918 


6 


Lactobacillus plantarum JCM1149 


29 


Lactobacillus vlant&rwn 299 

VwA/t* V* * * JT ****** VIM lull Uvv 


25 


Lactobacillus plantarwn 299v 


76 


Lactobacillus gasseri JCM1131 


38 


Lactobacillus acidophilus CIP76.13 


9 


Lactobacillus casei CIP103137 


0 


Lactobacillus fermentum JCM1173 
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HT-29 N Intestine-407£o V vr ^>jMM£^tfFischer'sigm(GIBCO 

Us £*»&0#»:*tbT*K *%W<DLactobacillus salivarius WB21$c©tt 

Lactobacillus rhawosus GG$^ Lactobacillus jobnsonii Lal$^ Zac 

tobacillus plantarum 299$U plantarum 299v$u Lactobacillus salivariu 
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H3 h^H^WHT-29> t hB&JSS*«±J^»Intestine-407 
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HT-29 


Intestine-407 


Lactobacillus salivarius WB21 ' 


173 


177. : 


Lactobacillus salivarius UCC1 


55 


26 


Lactobacillus salivarius UCC118 


49 


30 


Lactobacillus rhamnosus GG 


25 . 
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Lactobacillus johnsonii Lai 


31 


13 


Lactobacillus plantarum 299 


9 


54 


Lactobacillus plantarum 299v 


16 . 
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MKN45S«HJB«ft* f 5 x lOWmLfcfc 5 <fc -5 £10% •> $/J3&BM£^.tfKPMI1640 
*&% (BMIilftSSI) K:»»*-&x 96ftv4*p:7l/-hfc0.1iL#&bfeo 37 
°a 3BTO#^ v^^D^l/-hWt^bfeMKN45^PBST*3|I]^Ufeo C© 
MKN45ijiJliMc: N MRS broth (Difctffetfit) T\ £ffi8Qfo5xl0» <@ 

M^)&5«k^fcU>^ff^a^7jc (PBS. Mi^SO £«bfc#M 
®^©^S^0.1mL*iP^T N 37U IO^Hn f>*i^-rbfc 0 •£©&. MKN 
45©^»&PBS"r*3|g|^bTs f?T#bS:frofe|L»lr*l»*bfe^ y^Alfcfe 
U #3HH««&/8V>Tx ftt^fe?LIt»ft***>rbfco *©<Sfts 
© Lactobacillus salivariustmt&%&W<DMl4:5^(DttM&^ Lactobacill 
us rhamnosus GGfaJ&ZF Lactobacillus jobnsonii Lal^ MTJHcffeot; hl§|*i?t 
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mnvmmtlt^Tt), m\s<n^Zt*m§ZVtz 0 ^^Lactobacillus sa 
livarius MMfflC&mactobacillus salivarius MZim^nm'&if^^ tit 
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Lactobacillus salivarius WB1004 


172 


Lactobacillus salivarius WB21 


180 


Lactobacillus salivarius CIP1 03140 


82 


Lactobacillus salivarius JCM1150 


78 


Lactobacillus rhawosus GG 


8 = 


Lactobacillus johnsonii Lai 


13 


Lactobacillus paracasei CIP103918 


o 


Lactobacillus plantarum JCM1149 


0 


Lactobacillus gasseri ' JCM1 13 1 


; 37 


Lactobacillus acidophilus CIP76- 13 


0 


Lactobacillus casei CIP103137 


0 


Lactobacillus fermentum JCM1173 
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HO-l-u-1 ( JCRB0828) &ifflj&|&#2 x 10*HMC £ J: "5 £ 10% £ 
£^trDMEM/F12(l:l)i&*fe (GIBCO BRLftiQ izMM^^s 96^t-T * h 
fcO.M#&Ufc 0 37°Cs 40l§Jg#^ ^ *P:7V- h£ft*UfcH(M-u-l£ 
PBS-e3I3»bfeo C(DH0-l-u-l#S«fcs MRS broth (DifcoM) T\ -Bfe 
J£IS&> £0»lxlO 9 fflMfc&3*5fcy >®B«£a!aJ!fck (PBS, 0* 
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mmm) \zi&Bvitttwm<mwM>.h&&toz.x. 37°c, iom <t> 

^rJ.^-hbfeo ^©&> H(M-u^#Jl£PBS^3[p]i£#l,-^ tfjibftfrofc 

h bfeo -£©i^ &%W<D Lactobacillus salivarius WB1004&&t;Zac 
tobacillus salivarius WB21$j©B0-l-u-l'N©tt-;if4fci;s Lactobacillus rhanmo 
sus GmRVLactobacillus johnsonii haMtit^X, £L<iSV^fc&flfiR 



£5 ?L^M©bhDJgJgji¥±^**^W-l-u-l-N0^^ 





lOOiinS^beDi^nft (n=3 ©W) 


Lactobacillus salivarius WB1004 


307 


Lactobacillus salivarius WB21 


294 


Lactobacillus rhanmosus GG 


26 


Lactobacillus johnsonii Lai 
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• H0-1-N-1 ( JCEB0831 ) £»§g#2 x lOWmL & 3 «fc a £ 10% £ ^>M« 
££fcDMEM/F12(l:l)*&* (GIBCO BHHtSO CfflB*^ 96^v-f ^o7U- p 
£0.1mL#&bfco 37U 4BM&£& v>f *n:Tl/- h fcft*UfcHQ-HH4 
PBST'3IaI»bfeo d©H0-l-N-H£Mfl&ts MRS broth (DifcoftSO T\ -fife 

mm ^a»ixio 9 flM&ft«^^&u>nm^aA«7K (pbs, 
mmtm) izmm^tc^%mmm(DmmmoAjsiL^mx.Xs 37°c N 10m j> 

^ra^-af:. ^©&s H0-l-N-l©#Jf £PBS-e3[l)i$fc&bT> tt^b&frofc 

*i»Mfeo *©*S*n imm® Lactobacillus sal ivar ius WBlOO^&tf Lac 
tobacillus salivarius WB21;&©H0-l-N-l^©tt;if4fck Lactobacillus rhanmo 
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sus SmmfLactobacillus jobnsonii Lal& tit^X, m b < ^ C t &m 
bfc (*6) o 





10«lfcD©tf«MI& (d=3 ©TO) 


Lactobacillus salivarius WB1004 


164 


Lactobacillus salivarius WB21 


205 


Lactobacillus rhamnosus 66 


•60 


Lactobacillus jobnsonii Lai 
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MRS brothT*M^# (37tk 18B?flS) bfeSfLKBt*^ MRS brothfc&SU 
3TCC#S«itbfeo 9RW»fc N ^#$&j81ffBST!#lftbT> MRS agar (Difc 
ottM) CifliU 37°C, 24W^^ig#bfeo 4Cfc3Dr-^t» 
olony forming unit (cfu) £«9£U *t«tt&ffiHibfc. *®*S*s #2§BJ© 
M®©fiJlt£fciN Lactobacillus rhawosus GGfl; ^Lactobacillus Johnson 

■iiiaimLvtm<D%Mn£bm\s<m?tc m) o 
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*7 %®mvwm 





£S$t (cfuM) 


Lactobacil lus salivarius WB1004 


2.9X10 9 


Lactobacillus salivarius WB21 


3.4x10 s 


Lactobacillus rbamosus GG 


2.1X10 7 


Lactobacillus Johnson ii Lai 


2.6X10 8 


Lactobacillus casei S/D^ 


1.9X10 7 


Lactobacillus gasseri JCM1131 


1.5X10 7 



mm 

s broth) £&%wm%mxivm/ji&>tte2>&5Kmi}nVs wvemmistco 3 
mmmzx^nm.^m'M.punwvr, bl agar (0.*«aifttsi) fc^i/ts 

37U 24WfSIJigtS«bfeo £&fc3P=-fc**X£*R*8lJ£U M4£ 
iWffi bfeo © *3PJ3© SMkDHKttttN Lactobacillus rhamnosus G 
G& ^Lactobacillus johnsonn teim£bML<^Zt&t>fr^fe'(m) 





aaat* (%) 


Lactobacillus salivarius WB1004 


100 


Lactobacillus salivarius WB21 


100 


Lactobacillus rhamnosus GG 


54 


Lactobacillus jobnsooii Lai 


82 
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mznzmMt bra:, 9amBawte£tt<mm 
mmm^ommm, mmmm. mm&mmm, nm®*sM& 

8k Mfflk ttftk Art^J, J/ny^OT«!)WJSl<, 

#k jm>k >m nmffiis £^ mm m 

s i x io 8 «±£> $? £ b < m x io 8 ~i x io«ffl*i&5t*s txiumjumm 
cwtK^-r zatifixgZo *^Bjo?L^«(^ &£ffiz-D 

^xmm&ft^cDx, ±mmx *> ut*s us* aw, 
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x 10 12 ffl£ifcg« DTI BlUIXttftlil ^WT«*-r £ '£ #T- § 5 «fc 5 fc* 



,D r^i%j T-&3o 

^mWMWzmMZ^ ZMK?4 ^ P 7*1/- h £lmL#&bfco 2BfcllB]Jg:tfe 
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©PBST-3loI^bfco £©#Jf«^ MRS brothT\ £®TO5 

fz&%mmfa<DM&mhiL%to%.x, 37°a smm, io%co 2 >r>=¥i^-^-^ 

TM >^ra^- h bfco ^0&, Caco2©#S^lmLOPBS-e30»bT< ft*t 
*3tPofefL»®4Kt*i;feftx MRS broth^lmMPbTs ft^KS&37°Cti& 

n ^BJcDMM«^±jS»(C^tTji^t-§^»^ Lactobacillus 
rhamnosus GG£fc RXF Lactobacillus johnsonii Lal#fc<fc DUb ■< iS^ilfciftfo 
frofc (^9) o 





?L&j££5 (mM) 


Lactobacillus salivarius WB21 


59 


Lactobacillus rhamiosus GG 


4 


Lactobacillus johnsonii Lai 
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^feo A^flMRJSBfcbTN Hfe^H^TO (Staphylococcus aureus ATCC2592 
3) % W^*^ (Salmonella Enteritidis 116-54) N Aft@gJftEffl$*M (en 
terotoxigenic Escherichia coliWQ 43) SlWBi^'K^U* (Vibrio parahaem 
olyticus ATCC17802) fc^fflbifco KW&ttfcBu l%fc&£ fc^/l/^-** 
3^bfeGAKtt#«*6 (B*»gfctK) fcffi^fe. amttiftRttttK^ M&V 

7v*mtmfai&m^ ^cmc^^mimfmimmM (Difco*t§o fc 
mmu 37°a i& mi^#bfeo Mi^*iooffli^^*s^M®stm^a©Bu 
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Lactobacillus salivarius m2im*&^&$mmmm®U&%*%-?2>Z 
^10 MSO^^^j^g^TO 





£jS$fc (1 


.ogjoCFU/ml) 


(12) * 


(24) 


mwmmm 

(24) 


(12) 




5.32 


9.10 


9.10 


7.13 


Lactobacillus salivarius WB21 


1.60 


< 1 


6.81 


< 1 


Lactobacillus johnsonii Lai 


2.48 


< 1 


8.78 


<1 


Lactobacillus rbamiosus GG 


3.00 


6.04 


8.85 


< 1 


Lactobacillus salivarius DCC118 


5.20 


4.76 


8.08 


< 1 
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mmu mm^x, mxmm^tzo m.mmmo^m&om^mTix^T, 

ttitj-'fir-Xttyi-JXU PBSTffi^bfc^ LBSlS^JSife (BBL*t 

m fc^bfco 37°a 2ummw%m&, &bt^u--*mz.x,.&m^£. 

tt%[sfz%MMWL*M%.Ltco *%W<DLactobacillus salivarius W 

BZlttOtB-fbSailK^Oftttttts Lactobacillus rhamosus GmRTf Lactobaci 
llus jobnsonii Lal#U Difi5V>C £#BJtefri:ftofc (3111) ft . 





Log 10 CFU/g 


Log 10 CFU/g 


Lactobacillus salivarius WB21 


6.6±0.4 


5.7±0.3 


Lactobacillus rbamosus GG 


5.9±0.6 


5.6±0.1 


Lactobacillus jobnsohii Lai 


5.2+1.1 


4.9±0.5 



#3t®«ttiF3©¥*MI±«iPHBII 



^tzo U^mMWtLX^ {Streptococcus mutans JCM5705) %XF1&M 

(Porphyromonas gingival is JCM8525) £ML£o IQRW6&tt> lXfcft 

mmmo m%mm*zn?tii%mm lx, zrcxmk%mw%Mm t <om-& 
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mmmomm^xTco^ms b^o 

m%\%.m, Iffll?, 475Ms D§##J£s 19903O T\ 37°raBM^ilo 

Lactobacillus saltan us am ftmMmn$Mm% 

$12 &m®nj&rtftMfflift&ti* 







*, 0 CFU/ml) 


(16)* 


(9) 




9.16 


8.33 


Lactobacillus salivarius WB21 


5.80 


< 1 



*:( )ft^Mteig#« 



it U A* y £*WB21©P$J$jlil£fi^fco t b^ Streptococcus mutans J 
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